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1 

imm ] ( a > m-nm. m~maxx/x h >yr 
( c ) mffi-~<om. m^-^maxvmix y- vt 

imm2 ] mm 1 comzmwrmmmtti^x. 

XT<y7 ( b ) »i, Xt-v? ( c ) izMfLXftbtiZ 

im$m] mm8nm&®®*m&jm£ts^x. 

tun y? ? hfflnTbz z t *¥s%Lt-thim®>&<?) 

imm* 1 m$m i nim®&<rmmijm£&^x. 
§ t>&wm-~<omt mim-nmmzx v vrmim 
j£U x9 v?z&i&t&XT v7Z&-rhztimi 

imms 1 m$#4&im®mmmi}miz&^x. 
xtv7 ( c > us ^tcfine* h •yrmtm^-com 
izme&-<ma*Bf&t&XT vrziftz £t£# 

Xf77 ( b ) Ji, 3 fefcIffES&-<9JlfcSI-OBi§P£ 

frEx h -y 7m<?>$mi a fe t , "*-x«ww-* - 1 

[ff*«8 ] mmm i v>im®m>WMm;izj: <owm 
ztit z t tmkt-i-tsmm. 
iws&9\ mim\<7)$m!m<mmmzii^x. 
xtvt (b) a. *t>\z%-~<rY?x?m*%>$fthx 
?*r*#u xt77 ( c > a. 8fetat-«7A^ 

[fg#Jll 0 ] ft:d^9<9i^[IIS8<9S^;<rafc*>^ 
T. Xf- yT ( b ) JiSfet3S-tf>-?X?B£J&Jgl,g5 
-<mU*m&thX ; r<r7t. Xf77 (c) «£fe 

■c . mwmimmx-b o . iwBR=0>§iPtt tr t a 

y?? hg§Pco-oT*&£fc£1^fc^&IMgil]88<9 

[ 1 2 1 i aimm^mmm^zii \ » 
-c, mw&-<rmu\2mx'h<). mtmomuw: 

Tt 3 y?? vmu<ry^XhhZ t timft&im 
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[im 1 3 1 mm i o^HPSf^t^tcfcv^ 

T» m&Y«'7M\t^-*^X9X'b&ZkZ:WBLt 

immi 4 j mm i «tfMHaKa«Mr&ic&vi 

T. HEX hv7W4S fete, Ta, TaN, Si3 
N4. is\)ayVv+WIC!ll&XV9MMSi02lM 

x. mffi--e>mtms&-nmi±mmTbz,ztz 

X. mSffimm±. Ta. TaN. Si3N4,^U 

imm 1 7 1 mm i ^aniiBS^Wi^tetj^ 

•c, iina#m#*mi±, cu, a i . w, n i , 
•jay, hu<?>y)^7frt>m{%iih z t zmLt-t 

irnmi 9] (a) ^s<o®^»js-ti.^r>y7-t, 
( b > %-<r)-?x?mzmtfL-tz>XT>y7t , 

30 ( d ) fiiBS-^)-7X^fltfi^rcOVX^Ji$rffl^ 

xzMy-?isyffimzmm-&XTv7tzi?tz>zk 
imm2 o i itsia 1 9w^nnako®t*att5^ 

imm2 1 ] it*ja2 o^wmm^-m^^ 
x. mffi-<D~?x?mi®&t&XT-'v7'izMTb 
x. mi.<?>m<7)o*><nm«szmtwj:h-m*w-y 
40 {ki-&XTv7tti-zztzftmt'rz>Mam&<rm 

mm2 2 1 mm 1 5 w^iiiBf^is&^tcfcv^ 
•c, mszM^^ymmizmmmmim^.i. «s 

[fB*«2 3 1 immzitt&imomm&t&XT- 

~>7t. ®mim<7>!8Z>-<9-y<kt&X7- y7izMT 
LX. ±^ffiOjJjco3S^VN-:?-v£W^6SS-^-? 
x9m*m&L-?hXT~/7t. im<om<noh<ry-m* 
50 ^-yfttiXTTTrfikfc. mlBSS-w^-ytfl 



3 

imm2 4 ] mm2 mwM2 sommt&om. 

[0001] 
[0002] 

«u znwmzmmmimttm ixnz&m 

m?bt. zmy^y^m^oi-mmsmxmxb 

xu*Tmm&3y?7h (*td±. t*r) mattm 
mizBrn-h^x-hz,. mmMntwmtiXxm 

-xmrnfiZM-y^yTUx-M. mm&m\zm-*) 
w&mtwm-hz-kxhh. ^-wxrvts-om 

m±lzBtf&ti. 36fc»--«/t*-:HfcS*ifc7* 

OTBZ«)7*M/^MI4x-yf-yr3*i. X«rv 
xyg8P#9&£;**l& . m-0>7 * hl> : Jx h Mist? 

fc LxTimn&ffim s m^t>tixx-yi-y7zti&. 
%iz.vmmw*?-yk Lxmxcoy * vvvx vm 

[0003] 

T-y7ffltzmKti&. teo-m^v^yigtefcirvc. 
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[0004] 

mmmhJLmzm-zhwx'bh. *is«2i« 

10 IXftfX? v7<D±.MzBfS.2tl&i&mmk*>yr 

<ovx^a«>M^Bfcb'T*fc<i3y^^ hunts* 

JOffiLSUfcJB 

t jan* ztx\ moaxnxnt ®mtzs&k2tdzM 

wiixtf. i&m® k^y^xhvTm 3 n . m 
20 wv-vftsiu zmy^ymmm^tLt. 

SWif-*>''<0?5;**WE»*$*l&. Sfet. ^ 
[0005] 

\m\,<rm&mm ^mmmmnz^hhzMy 
vi,yimzjmtijmzmi-r&t>nx'b&. *x 

itx7fxh? 7-ji t*-rs* * »/ ?b®jm k ts- 

tt. &-<r>^x9\m3mm<r)VTbhWt-3yir>ry 

off* imtmrnt. mwvrh&w* y?t MS 

B$zixfiimz2®<r)'?A7mzm^hz.kx\ mo* 
nx&k&mizwkztiKimmsmi'AT-AffiX'n 

my^ymmm^tih. wiu-y 

[0006] jaiiai8*«HtTBHW-4. =5rfc. (§1- 
a5*fc<i^-^SrftLTiiWt2». Hltt*JMH*»K 

-f-r- HTfc*. 02-07JiHH^rfXg^fflo 

s wmmx<r>im\mcr>mmxh & . 

[0007] xfvn 0T*i. 105 

ttfflSl 0 0±(C®Blt$^&. ^<om-^)ffi«*Sl 0 
5 {J. Mi.(fiSS«m9^y S i O 

50 2)<niio^wm.wxb^. iOff*L<«±. 
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tmmn. t^mmsmyx. mmstmyx. ma 

7^X,i$^I(Spin on Glas 
s) . *-fcay;K in-y/K tf'Jv. 7y#«ui£ 
tUZMWfa. **£1i1£foy7X§$ (Hydrogen 
Si lsesQuioxane) COX d^C^^M^SM 

mm? i)VJxt*t>&&zi\htiyx~ehh. ms.i o o 

s^^ttSiGeOio^t^l^frTfcS. J Off 
1 0 0<O±^ffil 0 Hi. jpfflTlifcV*. 

[0008] zcvmcoms. m-cmum i o 5«i. 
mtiffmvfflmmm (cmp> srfflwcwts 

-^yt&mm i o 5<7>±3jt>z>wm-vi&mm i o 
5fcH««t-c»j«$iis. i off * nmmmt l 

T. -«*>&Mi£«#X-y^XMy7-Jf 1 1 Ofclfc- 
OlgllfWi 1 0 5Sfc»JS$^S. X7fXh77il: 

m^mmmt. ms&v*yyi,zftLx&-(r>im 20 

* 0 ix.y^y^fisgtea^sv*. 

[ 0 0 0 9 ] 0Utf . X-yf-X h >y T«Jim~<0»^|£ 
JStfS i 0 2T?>&J©^WiT i N-Ci)S. ££>fc:. X 
•yfXhy/iliTa, TaN. Si3N4. 

20T'tt. ®ZOie»««l 0 5^Xy^h-y7-«l 

1 0<?>±j3$>&WiW&8LXBf&.2ti&. W,-<7)im 30 
fWg 1 1 5Ji. ^-<rmmm 1 0 5£Jft£-f SOKE 

[0 0 10] Xf'f 7*2 5tNi. 2 0 

31— <r»*9-y?x9\ 2 0»i. 
fimi:<^e»l*« 1 1 5XmuZtih. Ml 3 5*i©£ 

T77+. Xyf-Xh yTl 1 Ofr'JflV^fl. I»l7 

^-y^Xx>y7-^i»^i^B^-rS. flUtf. GOSH 3 5 40 

a. i ) gosfcinwii 1 5±.\,zwjxvnnm 

-<0^->"7X^) Sr##-rS^T-yT. 2) V+9 

>vzm ixmstf h**iv*?-mzwjx vtmtm? 

Xf-y7, 3) Ux*l><7)l§;Sft*:«ig£l&£U 1^* 
Xhty^-y?:^)£-rsXT>y7-. 4 ) MS? 1 3 5 £ 

x*^-ST'i>&. 

[00 11] 3I£^WC. Ar>y 7*3 5-Ctt. 
^->7X? 1 3 0^S-<7)A^-y7X; 1 2 0W± 50 
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-fiZtz\i±£.m$£1xh. &-<w-y~?x?<mu 

0 ) izum&xoiz. m-w?-y-7x?tmf8.2 

tlh. >*?-y~?X?<?>-^im&l 3 5WSH1 5 
0. 1 51±&nft3*i&. ISIifcLT. Mffil 50. 
l 5 H±gS§PJE&«+. ^txy^y^SfiSdittS: 

[0012] fl|;t.fef . %ZJ7)*9-y~?X? 1 3 0«. 

1 ) COSH 3 srtfcitif^^-^x? 1 2 0± 

fcI^Xh«fW£fttH-*Xr<y7. 2) V+Wk 

MLxm&i-h^^-mizisisx vttmzmtxT 
3) isisxbnm$tizm.mm£L. v-jxy 
\w-y*mfth xt7 T-cmsfts . x*/m? 

Sx^Mf-ST&S. Xr«y7 , 4 0'Cla. Xyf-xh 
•y7*« 110 fcSB-cOtftgtM 1 0 5#./t*-vfcS 

*u mfg.zti&mf3izmwmiz*tfstmn 125* 

Bf&th. IBP 1 2 5ttt£#<0x.y^y^&«ftSV4i 

Sr«S:mv^Tx.y^y^|,. |gP12 5{iIHa513 
5^*1 5 0. 1 5 1 fci 0B^$*tS*#rtKA-5 

[0013] Xf774 5T'ii. ?X?I12 

0. \3o<mmft\mw)mi*m\.rt:Mtn9Lt> 

iS^ffl^T^^aS. Xf775 0tlt 

1 4 5«®-<7)ffig*« 1 1 5c7)J^rt. $ ^{cllPfc 

it^H^rttcawtss^s. -e^. mssi 3 5<m 
¥mmmxum^xm*>tih. mrnmi 4 5 

^y/Xfy, T^S-^A. ^. Xy^;K jku 

^offi^»c^Stt»^-C*&. iOff^Lv^tL 
t\ -o^itfitttiH 5«tHWcil|Blf LT»ft 

micomim±'t&'<v*mx'h&. mmtLxn 

[0014] fltfcf . ®S1tJi 1 4 5tiiHfrCt>&%t>. 
T afciVT a N^^tryN-'J-VS 1 4 7*^«fr«W*t 
«{c5ttTLT. m-OlfiiS««l 2 0±t>itXg|PtlH 

(DTatTaN. ( 2 ) T i tT i NfcT i 
fflV^ilS. S13N4. TaN. TiN. * 

h i wo J: 3 5:^^ »/7-l*^m«cS<0±^fflfc 

mtitztiz. rtvvmtm^h&mnffiHi. ws 

1. TiW. Ta. TaN. Ti.TiN. Cr.C 
u. Au. WN. TaSiN. WSiNi&irtf. ><U-V 

a 1 4 7ii#m«ss* { n®«fc^i£$iis*6t«««t5 
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[0015] *<9&. £l»|siS&tt. i> USSSrtlf . ± 

^izm*)^ttUxtzl-3Wo If, Silicon 
Processingfor the VLSIEra, 
(1986) tC^^tlT^S. 

[0016] 10 

[Hi ] *mmmm%^m^ithimm s <»mi 
im2 ] m i ^-rig&fflv^a^-rsiSigie-c'co 

*»iii8««p&0tj>i>. 20 
[04 1 0 i t*-tig£fflvvta^-rsgiii^-c<o 



^@S8<O8ffl&0-ei>&„ 

[0 5 ] 0 1 iz^xm&m^Kimt&wkffigx'n 
[06 ] 0 1 t^st- xmm^smthmm§T<o 
[07 ] 0 1 iz^xmrn^temttmrnmrt?) 

ioo m& 



10 1 
105 

no 

115 
120 
125 
130 
135 
14 5 
147 
150 
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MM 

mm 
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[03] 



M 




16 
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